acid technology can determine duplex stability empirically considering a number of 
variables including, for example, the length of the oligonucleotide, base composition 
and sequence of the oligonucleotide, ionic strength and incidence of mismatched base 
pairs. 

Stability of a nucleic acid duplex is measured by the melting temperature, or 
"T m ." The T m of a particular nucleic acid duplex under specified conditions is the 
temperature at which on average half of the base pairs have disassociated. 

The term "label" as used herein refers to any atom or molecule which can be 
used to provide a detectable (preferably quantifiable) signal, and which can be attached 
to a nucleic acid or protein. Labels may provide signals detectable by fluorescence, 
radioactivity, colorimetry, gravimetry, X-ray diffraction or absorption, magnetism, 
enzymatic activity, and the like. A label may be a charged moeity (positive or 
negative charge) or alternatively, may be charge neutral. 

The term "cleavage structure" as used herein, refers to a structure which is 
formed by the interaction of a probe oligonucleotide and a target nucleic acid to form 
a duplex, said resulting structure being cleavable by a cleavage means, including but 
not limited to an enzyme. The cleavage structure is a substrate for specific cleavage 
by said cleavage means in contrast to a nucleic acid molecule which is a substrate for 
non-specific cleavage by agents such as phosphodiesterases which cleave nucleic acid 
molecules without regard to secondary structure (i.e., no formation of a duplexed 
structure is required). 

The term "cleavage means" as used herein refers to any means which is capable 
of cleaving a cleavage structure, including but not limited to enzymes. The cleavage 
means may include native DNAPs having 5' nuclease activity (e.g., Taq DNA 
polymerase, E. coli DNA polymerase I) and, more specifically, modified DNAPs 
having 5' nuclease but lacking synthetic activity. The ability of 5' nucleases to cleave 
naturally occurring structures in nucleic acid templates (structure-specific cleavage) is 
useful to detect internal sequence differences in nucleic acids without prior knowledge 
of the specific sequence of the nucleic acid. In this manner, they are structure-specific 
enzymes. "Structure-specific nucleases" or "structure-specific enzymes" are enzymes 
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which recognize specific secondary structures in a nucleic molecule and cleave these 
structures. The cleavage means of the invention cleave a nucleic acid molecule in 
response to the formation of cleavage structures; it is not necessary that the cleavage 
means cleave the cleavage structure at any particular location within the cleavage 
structure. 

The cleavage means is not restricted to enzymes having solely 5' nuclease 
activity. The cleavage means may include nuclease activity provided from a variety of 
sources including the Cleavase® enzymes, the FEN-1 endonucleases (including RAD2 
and XPG proteins), Taq DNA polymerase and E. coli DNA polymerase I. 

The term "thermostable" when used in reference to an enzyme, such as a 5' 
nuclease, indicates that the enzyme is functional or active (i.e., can perform catalysis) 
at an elevated temperature, i.e., at about 55°C or higher. 

The term "cleavage products" as used herein, refers to products generated by 
the reaction of a cleavage means with a cleavage structure (i.e., the treatment of a 
cleavage structure with a cleavage means). 

The term "target nucleic acid"refers to a nucleic acid molecule which contains a 
sequence which has at least partial complementarity with at least a probe 
oligonucleotide and may also have at least partial complementarity with an invader 
oligonucleotide. The target nucleic acid may comprise single- or double-stranded 
DNA or RNA. 

The term "probe oligonucleotide" refers to an oligonucleotide which interacts 
with a target nucleic acid to form a cleavage structure in the presence or absence of an 
invader oligonucleotide. When annealed to the target nucleic acid, the probe 
oligonucleotide and target form a cleavage structure and cleavage occurs within the 
probe oligonucleotide. In the presence of an invader oligonucleotide upstream of the 
probe oligonucleotide along the target nucleic acid will shift the site of cleavage within 
the probe oligonucleotide (relative to the site of cleavage in the absence of the 
invader). 

The term "non-target cleavage product" refers to a product of a cleavage 
reaction which is not derived from the target nucleic acid. As discussed above, in the 
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methods of the present invention, cleavage of the cleavage structure occurs within the 
probe oligonucleotide. The fragments of the probe oligonucleotide generated by this 
target nucleic acid-dependent cleavage are "non-target cleavage products." 

The term "invader oligonucleotide" refers to an oligonucleotide which contains 
sequences at its 3' end which are substantially the same as sequences located at the 5' 
end of a probe oligonucleotide; these regions will compete for hybridization to the 
same segment along a complementary target nucleic acid. 

The term "substantially single-stranded" when used in reference to a nucleic 
acid substrate means that the substrate molecule exists primarily as a single strand of 
nucleic acid in contrast to a double-stranded substrate which exists as two strands of 
nucleic acid which are held together by inter-strand base pairing interactions. 

The term "sequence variation" as used herein refers to differences in nucleic 
acid sequence between two nucleic acids. For example, a wild-type structural gene 
and a mutant form of this wild-type structural gene may vary in sequence by the 
presence of single base substitutions and/or deletions or insertions of one or more 
nucleotides. These two forms of the structural gene are said to vary in sequence from 
one another. A second mutant form of the structural gene may exist. This second 
mutant form is said to vary in sequence from both the wild-type gene and the first 
mutant form of the gene. 

The term "liberating" as used herein refers to the release of a nucleic acid 

fragment from a larger nucleic acid fragment, such as an oligonucleotide, by the action 

of a 5' nuclease such that the released fragment is no longer covalently attached to the 

remainder of the oligonucleotide. 

The term "1^" as used herein refers to the Michaelis-Menten constant for an 

enzyme and is defined as the concentration of the specific substrate at which a given 

enzyme yields one-half its maximum velocity in an enzyme catalyzed reaction. 

The term "nucleotide analog" as used herein refers to modified or non-naturally 

occurring nucleotides such as 7-deaza purines (i.e., 7-deaza-dATP and 7-deaza-dGTP). 

Nucleotide analogs include base analogs and comprise modified forms of 

deoxyribonucleotides as well as ribonucleotides. 
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